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mmm 1 
i<®)ft%] mm 1 
[##^r] mmm 1 

[^.fS^ft^S-^] 0208766 
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mm*] mmm 

(Al e G ai _ e ) f l ni _ f P (fc£U OSe^l, O^f^l) * 9 „ 

KJifc, AlGaInP#»9R©Jf SrfllJiLfefSttMi:, PS (Al Ga . _ ) in, 

x l x y 1 

y P (fc£U OSxSl, 0^y<l)^-vKItpS (Al p Ga 1 _ p ) In 
i-qPCfcfc'U 0^p^ X> O^q^ 1) (flRf/O ttfimik&M 

-hIEpM (Al p G ai _ p ) q In 1 _ q Pcfj^A>K^^^yM^M_t©b— tfftffi 

±§BpM (Al p Ga 1 _ p ) q In 1 _ q P4i|a7<>K^y^JB_ t ©.j : | aTO ^ A 
«««^©«^Afi«{C^3 4xfcpMAl u Ga 1 _ u As (fc£U O^u^l 

±«8Mt4&JB± £ «fc _Lf BpMA 1 u Ga x _ u As* ^ y ^ jff ± lz jgjg 3 n fe p§ ? A l 

v ca 1 _ yA s . (fe^u o^v^d ny** hmtzm-tzztit&mii+z 
±.umimmc>mmmm*. ±mmm&Ammz&v2>±mpm (Ai p G ai _ p 

) ql"! _ q P^WA> K^-v^^JSi:±iHpMAl u Ga 1 _ u As*-v^^^cr)^ 
©tCfe^Sgft^aiSJ: »J <, fro, ±fHp§?Al u Ga 1 _ As^y^Jffc 

±IBpSAl v Ga 1 _ v Asn>#^ ^jg^ cd#®(c feftSiftMS J: »J fc*£v^ 

±flBlt^#JI®itXM^ 1 X 1 0 2 0 c m~ 3 £A±T* % 

±S3««aA««KIfe»«J:|Bpa! (Al p Ga 1 _ p ) q In x _ q P^^A> K^-V 
V ?M £ ±IBpMA1 u Ga x _ u As* * y ^« i: «fc _hfBpMA 1 



2003-3052035 



#2002-251322 

mm** i x i o 1 9 c m~ 3 j^T-e&sr £*&mk.-t&¥m<*is—*fmi8;o 

±IBpM (Al p Ga 1 _ p ) q In 1 _ q P(fi|BIA> K^y^Jitt, pgO.lO^ft 
6 ] 3f#£ 1 (C|B*CD^##: 1/— ifiSittCfeV^T, 

© 4> & < i: % & SRS-fb U z: £ & #^ £ f § u - if |gfi 0 

P§? (Al p Ga 1 _ p ) q l ni _ q P (fc£U O^p^x, O^qSl) (fHA>. 
K^y^Jffc, PS(Al u Ga 1 _ u As (fc£U OSugl) * y ? Jf £: & n 

> 

SfcaMCJiiBpMA^Gaj^ _ u As*-v y ^Ji©-SPtf>«c S: B&Sclh 5 dp 

i^^t-^^^tc «fc y»mofc±gapS! (Ai p Ga 1 _ p ) q i ni _ q ptf»wA> 

±SB * -V y ^ Jf Bfc£:D|g "eBtoSS'tlfc^ofc -hfHpMA 1 u Ga x _ u As* * y 
»±6J:tJf±aBBfcft«M^XS-e^rtsnfcKfl:*Ji±tc, pMAl y G ai _ v a 
sn;/^ h« (££U O^v^i) hJi^XSfc&fll 

±IBpMA1 y G ai _. v Asrr>^^ NJifcTf^-T Stale, 51HMfc>!K**€:£tr* 
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i 

*&MV*T±Kp£ (AlpGa^p) q In 1 _ q ptf»W^> K** y 7M<Di$kW *M 

p l _ p 

±IHpMAl v G ai _ v As=r>** h»€r^rt-r««rJC, *jSWC 
bT_tfHpM (AlpGa^p) q In x _ q Ptfj^A>K¥^^^MCD*®S:^b-rS 

-hfBpMAl v Ga 1 _ v as=i>** *MM4MBjft*tt'?*/ft'*-« r £ 

m*m^T±mpm (Ai p G ai _ p ) q m x _ q p*fgjA> v**v7Ma*m*n 

±Kp£!Al y Ga 1 _ y Aszr>^^ hMSr^-rst&lC, tf^iA Bfc*>f*>*fc 

tt?Stti»*©^"6©^«s<i:*,lo©#H«JC«Lr±IBpa! (Al Ga, ) i 

P 1 — P q 

±IBpMAl v G ai _ v As=r>^^ hM£J§*r*f&lc, 
LT±sBp§!! (AlpGa^p) q In 1 _ q PifiraA>K^yyji©*ffiS:|fcft^S 
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[0 0 0 1] 
[0 0 0 2] 

m&<D&ffi& <£ L J: e» £ 1" £ S&ffl] 

)tailf«l#j£&ll{tt5r £ iz J: o T?frf£Jitf> l^-if 3fcffij*S8ffitfj£ (#T 
^M<7)x^;i/^-A> K^r-V y ^£Ja< IT, M^cTffl^cDiSilX^/h^ < f6 

featc^/astir^s. z<Dffiw®m&iz, ft<DW.i&tfmzviz<^mmiz%i<D 

fro, U-if3fc<Z>ffilifffi;frfrl£T^5££%l£i£T*££, > 
[0 0 0 3] 

[0 0 0 4] 

t«3f50*®«8I^A*Jt©-ffifS:^"rfc*, #IH¥0 3-153090 

mx*mmzftT^&&i.<D¥m&i'--*fmn<»M&%:m 1 oic^-r. bio (a 

) ±K»1 <Z)¥##b~ !f^fi(Z>^M®T*&»j, 010 (B) 110 ( 
A) ©X-X»*»e>^feWTMBlT?&S. 
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[0 0 0 5] 

±B*l©¥*#U--lfi6«Ci3tt*Hl 0 (A) ©*«ttA«*AJCi5V*T 
(i> BIO (B) lC^-tJ:e)C, nMGaAsS«l±{c, nMGalnPAy 7 tJS 2 , n 
MAlGalnP^r^y K» 3 , GalnP^ftJf 4 , p^AlGalnP* ^ y KJg 5 , pgtfGalnPtfj 
^>F^t>y^l6, nMGaAs^n ^|7, P^GaAsn > * * h Jf 8 JRJC 

[0 0 0 6] 

±K»lfflipiftl/-if«f CfeJtSBH 0 (A) ©l^aAflB 
fcfc^Ttt, 010 (A) ©I/— if3tffi»SBlf5 OJC^-Ti^JC, p^AlGalnP* 
99 K^5J:lCiigp3?GaAsri>** KJB8^»^&tiTfe»J, pMGalnPPfi^yl 

[0 0 0 7] 

*l £ U - if £ , fjj6#aAI« B CD # S tl 1/ - if^g 

©m^OO^tl* (*j±-*Sfs#<|£) fettSLfeo^Hl 1T*&£ 0 1JJ2.5V 

&manufc»-&, mi iK:*i»Tf^««aA«*A(©*'r^stife^*flci/ 

[0 0 0 8] 

< <&z>mmzmw?z> 0 mi2iz&^T. mmit, pMAicainp^^^ k*s# 

e,pli[GaAs=r>^^ hM8 t7f®St (nMGaAs^lK 1 IClE*^) &a*U ifg 
EctE v i:coH«x^;i/^-A> K¥t^^^itv\s 0 

[0 0 0 9] 

±mni<D*mftu— ymwiz, -nm&xm® ak&^t* P §?AiGainp*^ y 

KJS 5 ilp^GaAsn y$ 9 hM 8 £<Dm\zmm<D*ffi<Dx. VO\,*m~t 
*pMGaInP(ttWA> K^>y^l6 fc^tffcCOT*, 012 (A) (C^f <fc ? IC, 
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3. 1 

AE a2 ^<na^iT, «* (iE?L) viMnZx^-Xlz+zzt 

[0 0 10] 

±SBmi(D^#^U-if^«^, S^&A«cBfC£^Tp§?AlGaInP 
[0011] 

ZMf&i- 3£#){CpMGaInPt£WA> y ^jf 6 (7)^ & U -if 1/ -if ftffi 

(A) , (B) £JB^TSBtB-*S 0 
[0 0 12] 

±3B3gl(Z>¥##U — If^ati, If-?x>yM»yf>^c4; ot g[i3 ( A 
) JC^fpSGalnPtfJWA^K^^y^jgi 3 i ^^ tS ^ ftjftfti^^ 
> hT?* feM^fctteJCH:, 013 (A) fc^f p^AlGainp* 
y KJfl 3 2t,?-yf>jrgft6fe», HI 3 (A) £^*pfgAlGaInP* 9 v K 
Ml 3 2<DBtt#mi 3 (B) JC^J:-5K:«a*ttA««JC«^T«6ifcK: 
&£ 0 Ife^ot, U-if^ti, pMAlGalnP^r^V KM1 3 2<0±ag*T?j£«« 0 
TV*£fc«>, pMAlGalnP^y h*»l 3 2©^ U-ifft& 

tstt*tca ua»*««««ffir l, ^©prjr^z: o t u-if ft<D&Mmti<Di& 

[0 0 13] 

MtC, Ell OizB-tmi ®¥^#U-if^gtf>nMGaAs7*ny *Jf7 SmMAlIn 
ittCL&^§-£\ ®13 (A) fC^-TpMGalnP^r-v «y ^i^lyf >milt* 
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, nMAHnPyn »;^|133il'J'y S?£JgJ5£*f SpSAlGalnP^ 7*;KI13 2(0 

iffilfci^ nSAHnP^ny^Jil 3 3 ©ISfiS«*«¥ffi±©«iaS«l:»3ai 
SnMAHnPyny^Ml 3 3 ICfctf-Sp^AlGalnP? 9 y KM 1 3 2 (O U y ^flffffi 
13 2a (Ell 3 (A) #flg) tfiElCfcV^T, nS?Al InP^D y * Jf 1 3 3 #X y 
^>^2fl^<&£r i^CiU, pMAlGalnP^^y KI132CJ v^^feJ: 
yfnMAlInP^n 1 3 3 ©^#®©^#® l 3 (B) J: ? JC»ffi3E 

U - If =gfi© 1/ — ffi Mffifi^t 3fc#"RiR 3 tiM < £ i: ^ 

■^IWIHtf**. EH3 (B) {Cfc^T, 13 511 pMGalnPdfv y 

yi&X>yf yytSIit, Xy^>^Stlt ^nMAHnP^n V ?M<D — 
fflS&a*U #Itf 13 6H pMGalnPdp^y^JS >yf5IlT% X 
y^^SftT L£ e>pMAlGaInP^^^y KJf©— SB L T 
[0014] 

014 tC^-T#^9 - 2 9 3 9 2 8 -^SRlCBB^SflT 2 ©¥ 

[0 0 15] 

£©m2<0¥##U--ifS*M:, 1S2UC, n§?AlGaInP^^^y KM 2 2, 
?S'ffiJB2 3, pStAlGalnP^^y KM2 4, P§?GaInPM &Jli#C#tJl<*-£fc±tC, ?g 

> K^r y^&*IM;Si!:fc»!*3i3 0 &7g/*LT^S. _h|H|g 2 ©¥^# l/-if 
§£S&, MI3 0Wlfe^ 'J«y^3 1, «86:/ny *«2 6 J3it>*=r> 

h«3 2 SrWfi^fcLfe^n h>M«3 3 h y&Amz J: o 

T3>^ h«3 2©l/--9 i ^ffi|*«®ffl!llC^U'rVNS 0 
[0016] 

±f3^2©^##:^-if^gT*ii, h>t£AS£&JS^Tv>S#, ^nh> 
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[0 0 17] 

if mm £ i 3 <d u - *? mm <d mm & n« + * z. t iz & s . 

[0 0 18] 

1 e Ga l-e ) f In l-f p (&£U O^e^l, O^f <l) {r^vKfi:, 
AlGaInP|m*©*&*»LfciSttJii:, pM (Al x G ai _ x ) In x _ P (fc 

£U O^xSl, O^y^l) KM-il, pM (Al n Ga. ) In, P 

P 1 ~P q 1 — q 

(fc£U 0 ^p^x, O^qSl) tf»WA> K^-v^^M^&Hi^^Mt-S. 
flt ^ -tSBpS! (AipGa^p) q i ni _ q Ptf»WA>K^ f -Y'y>rjB3ft®±Ol/- 

^3fcm#*i5w©««#aA«*tcafcffc«f»&^-r*i:*tc, ±ibpm (Ai p ca 

1 -p) q In 1 - q P*W^> * ^•-t©-t»«**aA«*JK^©««tt 

A«*ICpfflAl u Ga 1 _ u A« <fc£U O^u^l) drt^IMU, X 
iC, ±IBSIfb%Ji±SJ:tF±gapMAl u Ga 1 _ u As^^ y yjf±lCp3S[Al y Ga _ 
v As (fc£U Ogv^l) 3>^^hlWn„ 
[0 0 19] 

ft> 3©ilfCfe^t(t < Al x Ga l-x> y In l-y P (OSxSl, 0 
- y = 1} *AlGaInP^ Ga^i^ P (OSySl) SrGalnPfc, ft fc, Al G 

a l-x As (0 = x = 1 > &AlGaAs£**B&|Ei-S«^#<&£. 
[0 0 2 0] 

±fe, 3<Z)TO#-e«, ±8B#»©#»««JfcS:«*5^e, f, x, y, p, 

^iCf*, ±SSPM (Al x G ai _ x ) y In 1 _ y p^^», K«&, P M (A 

1 0.7 Ga 0.3 ) O.S^O.S 1 ^ 1 -^^ ^ Ga o.6 In 0.4 Pxy ^ 
> ^ hy ^^ p ^ < A, 0.7 Ga 0.3> 0.5 In 0. 5^***1**"**= 
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mM-r&ztiz&vXj&mLx*)^. fceu z.(D^o\z±mm (ai x Ga ^ 

_ x ) y In x _ y P*^y F*%««<0*T*«Ufe»^JCtt, PM (AlpG ai _ p 
) q In 1 _ q P(fe«L, O^p^x, OSq^l) W>K^r-f>y^IOP© 
±REMre&5x<Bffiii, pM (AipG ai _ p ) q in x _ q ?tpmjiy Ftfvy^Mifi 

mmzftzB-frmm (Ai x Ga 1 _ x ) y i ni _ y ?v^v ki^lt^^x® 

[0 0 2 1] 

i<©»W©^#»U-"lf$l«tCJ:tl«, ±SHpM (Al p Ga 1 _ p ) q In 1 _ q P(fi 
m&,2ftZ><DX% ^BGaInP(frMA> y &Bfc3c Ufc < Tfc*fl£MiA« 

*3^T=&pMGaInPcfjp£A> K¥^y^*£l&£-femc£girr £#T'£5(Z>-e, « 

*a>^*flcu— »fK«© j: e> »c«a#aA««<z>i®Gainpttiiai7i> * 

5:X-yf |1fB#{CpI?AlGaInP?^y KJg#^ V ^ V *l* 3 £ # 

&<T, pMAlGalnP^y #*«8#&A1B«tC £ ^T»'>t5 3 £ # 

[0 0 2 2] 

^©aWfiD^^U— !f««JCJ:n«, «»&AMac&V^P§3GaI 
lGalnP^^y KJf #Xy^>^3;fl5 ~ £#&V^„ Ife^ot, pMAlGalnP?^ 
^iC^^Zlii^T'^SOT*, l/-^ffiltiB®ja^7?©^©iRJRS:ffllflaUT, 1/ 
[0 0 2 3] 

m±x%z> 0 
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[0 0 2 4] 

^aA«fCfe^^±IHpM (AlpGa^p) q i ni _ q P^raA> F3?Vv7Mt 
±IBPMA 1 u Ga x _ u Asdr V V £ <Z>#® IZ £ g&ffiilS «k »J * g < , 

±IH P MAl u Ga 1 _ u As^-v^^^_t| 5 p^ A l v Ga 1 _ y ksny * $ VM £. 
<n ftmz & zmmmmj: y %*t^ii: LT^S, 
[0 0 2 5] 

±K**^»JCJ:*i«, ±gBBftfl:^S©lft3g«fttt, JiIHpM (Al Ga . ) 

P 1 — p 

q I»! _ q P*W/<> K^"V^^Mi:JliapMAI u Ga 1 _ u As^^y^Jf ^<0OT 
(C 5 m^a^ «fc tf_t fBP^A 1 u Ga x _ u As* * >y 7 M £ ± IBpMA 1 y Ga x _ 

v ash>^^ \*Mz.<D*mK:i5n&Mmmm*v%±i*\,*<D^ ±m?m (Ai p Ga 

1 _ p ) gl"! _ q P*«A> K^-vy^Jgi:±EpS!Al v Ga 1 _ v Asn>^^ h 

mt<DftmT*<Dmm<Dmtit>K ±mpm (Ai p G ai _ p ) q in 1 _ p^w^^k^ 

■Vy^Jifc±KifflAl v G« 1 _ v Aszi>#* hM£<D#®T*©«^<Z)^*i;}S<J:tf 
-tSBpM (AlpGa^p) q In 1 _ q prfi|gA>K^^'y^'»^±8BpMAl u Ga 1 _ 

M < Al p Ga l- p ) q I"i- q P c t I P^>K¥^^^JS^±fBpMAl v Ga 1 _ v Asn 
[0 0 2 6] 

[0 0 2 7] 

±fB*J6^J»KlfeV^T, M^SO^IS^ 1 X 1 0 2 0 c m~ 3 J^± ( 
^JKtt3 X 1 0 2 0 cm" 3 g±) T'&tltf, ±SMMMWiKJ: »JpMAlGaI 

nptpmAy F¥vv7mizmmtimtiz>zt*ftwzm±x*£2>z.£j)K 
Mzj:^Tmmtz&<>)muztix\,^ a l&#ot, iigg^ 1 x 1 o 2 0 c 

m~ 3 l^±(Dm^tmm^. pMAlGaInPtfiraA> K^* y :7JIfcpMAlGaAsn > * 
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So 

[0 0 2 8] 

(Al p Ga l -p> q In l - q P*KA> K^-V>yy«^±|SpMAl u Ga 1 _ u As^-r 
* £ <Z>*S®aftft*ft*S i tf±fBp§?Al u Ga x _ u As* -v >y ?M £ ±IHpMAl 
u Ga 1 _ u As=3>^^7 hjf il©M©Sai«aFtt, 1 X 1 0 1 9 cm~ 3 «K' 

[0 0 2 9] 

-tSB^fl&TgffitCfc^T, ±IBP§? (Al p Ga 1 _ p ) q In 1 prfi|§r,tf y 
^Jl £ ±IBP§?A 1 u Ga x _ u As* >y zfM £ <Z>#® ®it £ , _tlBpMA 1 u Ga 
! _ u As3r-V^y^Mh±fBpS!Al u Ga 1 _ u Asn>#^ hjf fctf>#®©gft3g»& 
^i:feClX10 19 c m - 3 KT (^1<«3X 1 0 1 8 cm" 3 J^T) T? 

[0 0 3 0] 

-*J6^J»©ip«M4cl/— tfftflltt, ±fBpM (Al Ga, ) In, P 

P 1 — p ' q 1 — q 

tpWiy >y ^JS&i, p£ 0 . l lt^, 
[0 0 3 l ] 

±mmmmmiZj:tlif. _tiBpM (Al p Ga 1 _ p ) q In 1 _ PtpffiXy K*>*y 

%U ±IBPM (AlpGa^p) qln^qPtfJ^/^K^^^^SODAl^itpS: 
[0 0 3 2] 
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[0 0 3 3] 

±nmmmmiz «t n aih tc *f 1- 5 ±§BM'i4 « tc as * 

A> K^^y^*«j£<T3t««iRJRS*iJC<v^«|3ttc«;oTV^S©?, m±%&t> 
[0 0 3 4] 

3 0>#glE©¥##b — »fi6«©»3t^astt, p§? (AlGa, ) In, 

p 1 — p' q 1 

_ q P(fc£U O^p^x, Ogqgl) W>m>^fi:, PMAI u Ga 

i-uAsc&eu o^u^d *vv.7M£zm-&mmmftx*miki&}&?2> 

V ^»Bfe*XST±IBpSAl u Ga x _ u As** y ^*CD-»©««S:|fe*f * 3 
^CioTSiffiLTV^pM (AlpGa^p) q i„ 1 _ g ?t p®Ay K** „ 

W * JifBpMA IGaAs* ^ «, y jgj- £ j- tf««^ Af« CfetfS ±SB«Kt&Jg± 
lC_tSBpMAlGaAsn>#? MS:Mt5. 
[0 0 3 5] 
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±iapMAlGaInPtfi|^A> K3f -V y :/JB±lC, t^I&Mt^I £: IC J: o T* 

&A#tt£«t&T*££ 0 
[0 0 3 6] 

[0 0 3 7] 

-^^ffi©^^l/-^«(Z)^^^tt, _t|HpMAl v Ga ^ _ v As 
[0 0 3 8] 

±IB^ii^®JC £*Uf, _tfEpMAlGaAsn># ^ J. Jg £ % ^^j&gocfc''* 3^>& 

U:#oT, «MS^ffiVA^T^±fBpM (Al Ga , ) In , p 

P 1 P q 1 — q 

[0 0 3 9] 

-^M^M(7)^#^U-if^B(Z)^^ii, _hfBpMAl v Ga 1 _ v As 

mv^t±ihpm (AipG ai _ p ) q in x _ q ?*mAy f * w ^mvmmzwHtz 

[0 0 4 0] 

±mmmw-miz£tn£^ ±ihpmai v Ga 1 _ v ash>^^ vm^^m*.^* 
*i/mx*]&f$,?z>miz. mmit*m7kz^&®mz%^x±mpm (Ai p G ai _ p 
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[0 0 4 1 ] 

'fe&mm mm=yvij)i) © t% i ^(Dmm^izmLx±iipm a 

! P Ga l -p } q In l - qP^ra^O K^y:/M<2i§i®£Sgft^£ - L 
[0 0 4 2] 

lo©#H^}CigLT±fBpS! (Al p G ai _ p ) q In 1 _ qPC f JW A>K¥-V>yyjS 
tf^SfciHtii-s©-?, ^ffctt^#H^iClSf ^^©fS^^^aT*, ±fB^-fb 

[0 0 4 3] 

-^^ffi<Z)^##:lx— tf^g^SgJt^^ ±fBpMAl v Ga x _ y As 
±fBp§? (AlpGa^p) q In x _ q P^r^> K^-V>y^jf(D^ffi$:^t-53^ 
[0 0 4 4] 

±BMMMMlZ cfctlli, _hfBpMAl v Ga 1 _ v Asn>^^ h Ji &3HP|*:i: If # 

^^^T^-r^lrffC, #&SC&^tMltfMcWL , rJ:SBp3ff (Al Ga, ) in 

P 1 — p' q 

%,izm-tMv<Dffim&$imt\ ±&wuttoM twxgx. zvmm 

[0 0 4 5] 

-^M©^#ftl/-fifi®ii^ t t _tfB P MAl v Ga 1 _ v As 
[0 0 4 6] 

-tfB^MJ«UC£*itf % ±IBpMAlGaAsn>^^ hM&. M^<H:#*T-&£* 

14 ffilE#2 0 0 3 - 3 0 5 2 0 3 5 
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mzm^zmm&m%ft&&m (mocvd® ^Mts^, mmit^m^ 

A#tt ft * 1- s tt^b«Ji & ^ ** * r i: # x*i* z . 

[0 0 4 7] 

-Hife^fficD^#^i/-if^S©$g5S^^ii, ±IBpMai v c ai _ y As 

M^T±fBp3? (AI p Ga 1 _ p ) q I Dl _ q P^HA> K^y^M©*Hfft»fta 

fsi £ft#$t£ lt^s. 

[0 0 4 8] 

±SB«7£ Ji (c «fc *i tf , ±f Bp^a i v G ai _ v Asn>^^hMS: ^^I^M^ffi 

«*tt-e^fijt-r*i&tc, jt»fl:7k**ft^tf»*ftfflv^T±iapaj (Ai p G ai _ p 

[0 0 4 9] 

-^J6^»©¥##l/-if$Ht(!D»3t*ifett, ±SBpMAl v G ai _ y As 

mmkm<D?-hc>'j>te<t:*)i^(Dmmn l izmLx±mpM (Ai p G ai _ p ) q in 

[0 0 5 0] 

±mmmmmiz^taf. ±fBpMAi v c ai _ v Asn>#* h*ft^a^«^=m 

lo©#K&lc*LT±aHpg (Al p G ai _ p ) q i ni _ q Ptf>H3A> 
<©*®ft^fc-t-s<Z)7f, BMbttH#<z>#H*»c«** ±ISH 

[0 0 5 1] 

*rmwt<Dwmi*mt* ±ibpmai v g &1 _ v as 



ffilE4# 2003-3052035 



#2002-251322 



±IBPM CAl pGai _ p ) q In 1 _ q P#tortyF*fvv7M<Z>&mZm{t + &Z£ 
[0 0 5 2] 

±mmmmm iz * n «, ±i Bp ma i v Ga x _ v As a > * * h * * 

*«feT?»l«^*l!rlC, ***fc«m#IC«LT±EpS (AI Ga^ ) m 

[0 0 5 3] 
[^^©HigCD^] 

[0 0 5 4] 

(A1 x Ga l-x ) y In l-y P (O^x^l, O^y^l) fcAlGalnPfc, 
Ga y l ni _ y p (OgySi) £GaInP£, 

A1 x Ga l _ x As (O^xgl) £AlGaAs£; 
[0 0 5 5] 

i mmmm) 

[0 0 5 6] 

So 

[0 0 5 7] 

) -e, *WWioo±t, (ai 0 _ 7 c 0#3 ) 0 , 5 m 0 5 ?r^^ 

KS10 1 (*ai.5#m, ^'J7iSlX10 18 c m - 3 ) fc, 4o tf) 
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T>K zf (Al 0 5 Ga 0>5 ) 0<5 In 0 _ 5 PJS©3o©rajC3o<©T>K-^G 
alnP® (flcg 6 n m) Sr#ALfe?SttJil 0 2 fc, P §* ( A l Q 7 Ga 0 ) 
I»0, 5 P»l±f^KI103 (0.2 /.m, l.OXlO^cm^)^" 5 
piGa 0.6 In 0.4 Pl ^^^^H04 (8nm, 1.0X10 18 C 

m 3) Pm (A1 0.7 Ga _0. 3 ) 0.5 In 0.5 P ^^^*Il05 (0.8 
Am, 1.3X10 18 cm 3 ) fc, P §?GaInP* W A> K** -^110 6 ( 
0.1 ^m, 3X10^« cm -3) ^ p 9ftAi+t ^ il07 (0.3 
> 3 X 1 0 1 8 cm 3 ) £ZmtkMf&?Z 0 
[0 0 5 8] 

±Bpm (A1 0.7 Ga _0. 3 ) 0.5 In 0.5 P ^^^**105 (0. 
8*m, 1.3X10 18 cm 3 ) (c, P §?GaIn P ^^A> y 7jf 1 0 6 

(O.Um^3XU 18 cm - 3 ) kp9G.i.*t^I10 7 (0.3*m 

[0 0 5 9] 
[0 0 6 0] 

01 (B) iCaVr^fC, ^^Il0 7±C, U-^Jl}M®4 
5 0,4 5 1 Wt5fi^ 0 T^5^tlCWWli:U©ZnO ( 

(CSi0 2 (lfl;j/ij3»li3 2^Ut*. 
[0 0 6 1] 

ftfc, 5 2 01Ct2»7--;^fT, t , ZnOMl 3 l*****:/*! 
^^^^ KM1 0 5©U-*3fc»IMra4 5 0,4 5 l«CD««(cZnftffi 
fcTS, 3*ucj:*;, ZnOjfl 3 l©T!C*«»ttJfl 0 2 01^^^ 
*UT*®S*fc*f?H, ISttIlO208«*iO2Bt«*t«. W. 3© 
*i9tMMMa>*m{*i>-vmnvK. Znojfi 3 i fc, mzv-VK&MM ( 
MM) ( Maf) fc**»* 4 5 0,4 5 1»&*«3 

1 7 miE#2 003-3052035 
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0 *tmC0*6tC&5 J^iC&tJT^*. 

[0 0 6 2] 

Ml (C) \Z^k?£?iZ. Ay7T-FyynT*Si0 2 mi 3 2£ZnOJi 

1 3 1 &Bfc£Ufc«, pMGaAs^p^^^M 1 0 7, pg|GaInptJJ|SIA > K3rY y :7 
Jfl 0 6fc<fctKpM (Al 0>7 Ga 0<3 ) o.5 In 0.5 P * 2±<r5v K * 1 0 5& 

S?Xb5>f^l 1 5 
[0 0 6 3] 

H2 (A) lC^fJ:e»(C, x*;f>^h*;^I10 4©±[C, D y 
* h5>f 1 5<Z)ffiI®{C^1-S £9lCn!gAl 0 ^ g InQ ^ Q ?<mffi>m.±M 1 2 0 
?:MB E^TMtS. 
[0 0 6 4] 

act, ®2 (b) K.B-tJn*>KL. *rvv7m&£jLntM4t®m&i&j:m.itft 

, 73/^-7 : UMH* : *= 2 0 : 3 0 : 5 0 T% 2 0lC©ifi&S:*"*£ 

3 0 #x y * > iT -t & z £ iZ J: y , i^#SAi« B (Z)pMGaAs^ ^ 
7^I10 7©^A-$H,fj;^ofeIi?:|;it§. -eoiS, p3£GaAs^ *t yf 
Ml o 7©*A-sti^^ofc^^^$tife3^{CcfeoTSim-rSii:(c* 
SpSGaInPtfP^^> K¥^>y^I l 0 6®IffiStt, xy ?-y j& 

Hft***o>f^MJc.j:yBifl:sn*. rtucty, ±KpigGainP(f»iai^> 
>yyi0Sa}ll(ci^I i o 6 A$:I^ts 0 ft, £©**y"7JBBft£x6fc 
KftttJITBJfcXeJCE^T, n^Al 0> 5 In Q _ 5 PS^PlihjS 1 2 0 ±ffixy 

hiCJ:oTx^^>^^tiT^^fetiS a 

[0 0 6 5] 

mmz. H2 (o ic^tn>^^ hju&axg&fT^. -rfcfc*., ±aa** 

y^ , M^X@T'^Stl^^ofep§?Al u Ga 1 _ u Asdp^ l 0 7_fc£, 

±mmitmMm^j:mzi5^xmm^tifMt^m 1 0 6a±c, pMGaAsn > 
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\Z&m?Z> 0 Z<DV&, mmUm^e 2 O'CLLt^o d<Z)3S#ffigT?tt, pMGalnP 

o 

[0 0 6 6] 

iz 6 %mm<Di&K Kmfcmm 1 2 603-fora^«ic i/- 

9 0 %ga?©iff£|#s&Ri*jR l 2 KDn-^J >^£fToT 

[0 0 6 7] 

±ia^i*l/— IfSBtt, MS 6 5 8 nm-eafiU CW (Continuous Wave 
) l/t 1 6 5 mW^f e>nfe. 7 0°C/\°;i/X 1 0 0 mW 

Xfl 1 0 0 n s , fa-f^-5 0%) TfOSfrfHCfc^T, ?^t*5 0 0 0^ 

feK&z&r*. miz&tttziziibftjjMftitftz) tmz. Mfr&&n£iz&!a,ij 

[0 0 6 8] 

2fc>( *yg;1kftffi'& (SIMS: Secondary Ion Mass Spectroscopy 
[0 0 6 9] 

H4li, U^^*S$:900/tmiliA<Lfei: ^ ©TO^Afl^c A J: tf 
aA««BKlffi^^*«|Jda'©2*-f*>fCJ|^«fasCDW*ie*Tf»«. ®4{C|| 
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yjs 1 o 7 0^1^. 3 x i o 2 0 c m~ 3 mm<n±%&Mm®mztitz>Rmtf 

^r^^^if 1 07hn>^^Ml2 5(D^®CD^?gS^fe l J. H^3X10 
1 8 cm" 3 @^-e&3 0 LfctfoT, «^&ATOcAlC;}3V^&, ««ISlt 

[0 0 7 0] 

0 0 ^m^^^AM^A^^^^^S^^U-iflga^, #a§#§^ 

9 o o #m±mmmmAM®B<Dfrfrb&z¥mft\/-*fmm£Ztt&?z> 

f£mi±#2 . 9 VT?&ofe©tC*f U ««#&Aifi« B<0 1/ - 

[0 0 7 1] 

H5ic^f«»*aA««B (2) m^y**vm<Di&j&$kW* 

MM L T , *»#&A«« b fc £ W s pSGainp^w a >h-^f^ii:^«^ 

«<Z>*lr<Z>MftagftK&, 2fc>f;r>K*«*rST©»)£T?l X l 0 2 0 cm -3 

it. iffi3VT*0lI^9mAt^$<, +#K*iK#iiA$»!ll&;£LT^S. 
[0 0 7 2] 

0 5 £j3* , r*«E&A««A (2) Hu Pl3>^^ hM<DmtfL3kft*M 
M&ffim-VaW&'V 1 X 1 0 1 9 cm -3 £ Lfeil^©^#^l/-iflS*(D«J± 
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*ttl 7 6mAT?©«flE#3.2 VT?*y, »st LTW«T?* 
f£«£E3 . 3 VJ«T©*fF«:»fcLTV*S. 
[0 0 7 3] 

-tsa^ i mmmm(D *mfa u - *?mm iz&n «, p^ca i n p * ra a > k * * * ^ 

Ml 0 6*lf±©U-^ffliif*iifll©«*#ttA««BK:»'ft*Jii 0 6 A# 
»*an«<01f, ^©iWl 0 6 ACD»rtlCj:oT««E#aAf(«BICfeW 
*PMGalnPtfiMA>K^^y 0 6 fc*£ < T t+^4«»^A»ft 

ZmZZtrfVZZ, LfctfoT, ««*ttA««BCfcV%TpfflGaInP*H/t> 

«© <fc e> lznffi#&AMm<Z>pMGaInPtpmAy K^Y y ^Mfc^y^^* i; 

HWCpMAlGalnP^y KJi^xy ^ 3 tlS 3 < T, f^^ftA 

««BtCfittSpMAlGaInP±^9y KM 1 0 5(DJ?££, P MAlGaInP_L* 9 y K 

[0 0 7 4] 

«^#^AM^B{CfeVATpH[GaInPcfi^A> K^-Yy^M 1 0 6«S 
$*llHC££oT^3<£>T% U y S;&^i-Sp^AlGaInP±^9y KM 1 0 5 #x 
y^>^3*l£Z: fctf&V*. It^oT, PSAlGaljiP_h*^y KM 1 0 5©Uy 

[0 0 7 5] 
[0 0 7 6] 

Afll^c B (Cfe^^>p§i[AlGaInPi^^A> K^t'y^il 0 6 £p 
§?AlGaAsn>^^ hjfi 2 5 ^ffSC^S tl&ftftttM 1 0 6A®t»U 
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(3.0 X 1 0 20 cm~ 3 mm) it. *Ba-A*tfACfcttSpfflAlGaInP*|H 

ft (1.0X10 18 cm- 3 i» pMAlGaAs^^jg 
1 0 7 4:pMAlGaAs=l>** hM i 2 5 ^ ®*iiftC*m*a*«# (3.0X10 
cm U) iJjt,^^, «**ttA««BlCfe»*ifflAlGaIiiP(fi 
Wiy K^^Il 0 6 ^ P MAlGa A szr>** Ml 2 5i:©#®^i^ 

«*aA«*AtCfeW*pSAlGaAs^^ y yjf i o 7tpSrAlGaAs3>4f 

K*ir >V 1 0 6 iipMAlGaAs^-Y «/ 7% 1 0 7 ^M^t^itij: y 
*^$<&<5 0 Lfe^T, «»aAMiUcBfCfe^-g.pMAlGaInP^^A> K¥ 
^^Jfl 0 6i:pMAlGaAsa>3r^ NM1 2 5to# S T**m^tiS:fli^c 

[0 0 7 7] 

*^A««AlCfe^5pMAlGaInPttiKA> K^-^ -/ ^jS^p^AlGaAs 

NM©#lrtc^«stifciift«Jii o 6Aoiiij|t l x i o 2 0 

cm~ 3 ^± (rO»Mt (t 3.0X10 2 ° cm -3 g|) {cLTV , 
[0 0 7 8] 

«»aA««AtCferf«paAlGaInPtft|BJ^> K^y^JSl 0 6 £pMA 
IGaAs** y ^jp/i 0 7^ffl®||||| (1 .OX 1 0 1 8 cm" 3 ^) ft 
1 X 1 0 1 9 cm-^TiCt-S^tC, H*aA**AlCfett*pgUlGaA«* 
t ^ |1 ° 7 ^AlGaAsn * hjS i 2 5 (3.0X1 
0 18 cxn 3 @S) tlxio^em-S^c^^ BSCS* 

«5a A«« A fc 5t # * £ -r 5 3 £ at x*g Z 0 
[0 0 7 9] 

2 2 2003-3052035 
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1 U-*|6«T?tt, WmWBC^tSSttjllO 2 

W©±«*S:a*fbLfc«c, ISttilO2rt0«ifl:t*g^tt, t^ aA f 

««tt* 1 0 2 ^W#ttAWBlCjf*t6jStti 1 0 

[0 0 8 0] 

[0 0 8 1] 
[0 0 8 2] 

±fc, P^AlGaAsn^** Ml 2 5 fc, MBE^Mt§©T% **«<Z) 
•ftMl 0 6 A^ai^Tj^g^^^^ nffiGaAs*«l 
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o o(Dm.mtim^mx^. mmE&\w&B<nmm\zmmcmit%tim 1 o 6 a 

[0 0 8 3] 

pMMGaAsn > # # hfl 2 5 ^^Ii^^ * ^&-?7£j&-f SftiiC, 
[0 0 8 4] 

it*m tiMtnmmkfr m&mWi ^^X3 0^i>yf> **Bf fI3T*P§?GaAs:3f 

: 8 : 8£U 2 0 (C U £ # IZlt. 2 #0>xy > 

[0 0 8 5] 

yy=t-r tmmity^mt.^m^^^r-m^mm^m^x 3 o#©^ 

^^>y^r^T'P^GaAs^r^^^ji 1 0 7 £>|&£;}3 J; t»MGaInPt£Hg^ > F^* 
^^"JSl 0 QmW<nMitZfi^f~tf. P^!GaAs^^>v^jil 0 1 <Dm 

m^My^ty^ tOm&lttfTy^-T : &M4t7km* : 7fr= 2 0 : 3 0 : 5 0 
[0 0 8 6] 

E M*.tf> n^GaAs^C0^ J g§ : Ji(fe^i:{Ci:oT^t:3-&-5 3 

y>£#B£2i*-CpMGaInPc£|igA> -^IfflilCif^ftoT^S^ 
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fe«Atf4 0 0°C~6 0 OlC©iMlc*Si:#tc, 3<^CJ:oT 
pMGa I nP cfJ |gf A >K^»; :/ « CD ^® © ftMfc $:ffoTt^^ 0 
[0 0 8 7] 

»*#*#:*#4fcJB3*l1\ nSGaAsH«l 0 OCDfift^jfcilliftfiJl (6 

5 0 -C^T) Tf&SfcAb, «*#aA«*BJC^SftfeKft«*l 0 6A*«|« 

[0 0 8 8] 

(H 2 HJfe^ffil) 

06 (A) -07 (C) ft, *fi©$2iM©f^l/-fi TOi 
$ *l 3 it g & ^ f 0 T* & 5 o 
[0 0 8 9] 

^TfC ll2^^©4£#^ l x--tf^g fe j ; yt^ (Z) |g^^ lCoV , T ^^ tr 
[0 0 9 0] 

[0 0 9 1] 
[0 0 9 2] 

06 (A) fC^if-J:? JC, nMGaAsg^ 2 0 0 _tiC, MOCVDg$:ffl 
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^T, nm (Al 0 . 7 Ga 0.3 } 0 . 5 In 0 . 5 * 9 * 2 0 1 (*3 1 . 5 * 

m, ^'J7gS0.7Xl 0 1 8 cm -3 ) fc, 4o«D7>M (Al A K Ga 

U . 5 

0.5 } 0.5 In 0.5 P *®ratC3o©r->K-^GaInPS (^$6nm) £»A 
Lfc«tt*2 0 2fc, P M (Al 0>7 Ga 0>3 ) q . 5 In 0 . 5 P ^ 1 -k ^ t7 V KM 2 
03 (0.2 /em, 0 . 8 X 1 0 1 8 c m " 3 ) £ % P MGa Q 6 m Q ^ v ^y 
7*hv7M2 0 1 (8nm, 0 . 8 X 1 0 1 8 c m ~ 3 ) pM (Al Q ? Ga 
0.3 } 0 .5 In 0.5 Pi: ^^® 2 0 5 (0.8 Am, 1.0X10 18 cm~ 
) P§? (Al 0 .l Ga o.9> 0.5 In 0.5 P W>^^!2 0 6 (0 
. 1 #m, 2X10 18 cm -3 ) p^GaAs^ y 2 0 7 (0.3 /tm, 
2X1 0 1 8 cm" 3 ) ±IBPM (Al 0<7 Ga 0>3 ) Q g m 

0. 5 P±^7KI2 0 5 ( C, p§? (A1 q lG a 0 g ) 0 . 5 0 . 5 P *«A > K 
^ ,y ^ 2 0 6 ^ P§?GaAsdp^^^2 0 7tWt5Itli, A> K¥ 

[0 0 9 3] 

50,551 B«ti««i:j& 0 r^ h^-f^mz^mmmnmnLx<Dznom 

231MU ^*^I2 0 7_t£:Zn0JS2 3 l_ttf>£«lCSi0 2 /f 2 

3 2«tS 0 

[0 0 9 4] 

&}C, 5 2 0TCt2»7i-;i/^T, ZnOJf 2 3 1 P> y ?M 2 
0 7t±ir59 KI2 0 5<Bl/~if3fcffilfSg®5 5 0,5 5 1 W0>1E«iCZn&& 
° -*UC <fc ZnOM2 3 1 ©TC$)§ffittl2 0 2 (DM^-ftFffi&m £ 

^vrm<DM^t^m\ m&M2 o 2 ©^1^2 0 2 b sr^-r*. 

[0 0 9 5] 

gf6 (C) tC^-r«te)lC, Ay 77- F7y&T*Si0 2 M2 3 2 £ZnOJi 
231 pMGaAs^f-^y yjg 2 0 7, p3ffGaInPt£|?0A> K^fty^l2 

0 6i3«fctf P §g (Al 0 7 Ga 0 3 ) 0>5 In 0>5 P» 2 ±^9y K|2 0 5 «X V 
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[0 0 9 6] 

?&&c, ®7 (a) (c^fi-Mc, x.v^-y^7, VvzfMz o 4<D±ic, y >y i; 

* b^4 7B2 1 5 ©«IC^-T^ J: -5 {CnMAl 0 _ 5 In 0> 5 P^PflltJi 2 2 0 
&MOCVDat«f5„ 
[0 0 9 7] 

mz, 07 (b) ic^rjcewc ^^yfmm^JimtmitmmMJin^n 
Aizm&z&si^wwnmm ry^-rt-mmi^m^^mmaK r 

y^-T : lift*i7fc : 7K= 2 0:3 0:5 07?, 2 0 t: <DMS&W1"-5M^ 
m?tT5- 3 0 #X >yf >^"LT, m^#&AM*£ B (DpMGaAs^ ^*;^f2 0 7 S 
l&^-tSo rCt^ftAf tBCplGaAs^p ^jf 2 0 1 Z&^-tZJimt 

P§?GaAs3r^^^JS2 0 7 *l* Z. t K J: o TSffit^ ^ £ &C&£p§5! (Al 

0.1 Ga 0.9 ) 0. 5 In 0. 5 pc f^^> F¥**^I2 0 6ffiifflIH X^y^ 

lGaInPtfr|gA> K^y ^12 0 6 ©RfflBlCgHfcWS 2 0 6 A©-«SS:^fiS:f 
Z-CDMikmm 2 0 6 A 5 XStt, -&P&B©8Mb«>tfJg/*X 

fc^T, riMAl 0 _ 5 In 0 5 Pm^PIlhjS2 2 0(i, XfBx y=f-*ty MC <fc o T x 
y > ^ $ tl I s Tgft fe ft S o 
[0 0 9 8] 

xie* ^ >y -fmm^jim t -mm g <DWntmm&i&j:m<D%., *m 2 ni&im 
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oT^S. ±ffixaH-e*«S*lfeBtfl;*Ji^«Xg-C, ±®pS!AlGaI 

nPtp|BI^> K^rt<y^l2 0 6©RffiiglC|ft'ffc4&Ji2 0 6AMfS„ 
[0 0 9 9] 

*tfeKI, B7 (C) {C^fn>^^ hJP7gJfcXj|n», pMGaAsn>^^7 hjf2 
2 5 (^$4^m) ^iEMOC VDS(aotl2HMffl^##:l/-f i 
«©*fflf^«Kl^'r«. ^Ft'J7^^ltttM$:M^ Mf*£ UTTMGa ( 

1 x 1 0 2 0 cm - 3 g^<Dgeiil^£Wl/£££fC&oTV\£ 0 
[0 10 0] 

*«IC, EI8lC^-r J:e>tC n|lii2 2 2, pftii2 2 3 ^AU SS2 
*«^»0^##l/-'!f«« ! fe*««Tf**»*9 0 0 #mlc£|WU b-if^ 

6 %gi©ts#$sMi 2 2 e, ' is-vftmxBtfcftmawm 

ic9 0%SS©iSMW12 2 7<z>3-^ yf*fioz.t\z& u, j£2H 
J6#«U0¥##l/-tf8*«:5S/*S**. ft, H8 JC^Tte, EI 6 fcitfB 7 

[0101] 
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[0 1 0 2] 

AI« B CD & & & S 4 s ** U - if SSftli, j5M8Ffc*«#&A*H£ bT V^-5> 

a 

[0 10 3] 

mntitm&Vs rpm;*y F^w^mmmttit (Ai 0<1 Ga 0>9 ) 0 5 in 

[0104] 

^hjf2 2 5 £, it^tt^^-efe^TK^^Mv^MOCVD^-e^Lfe^, ft 

[0105] 
[0 10 6] 



ffi$E# 2003-3052035 



#2002-251322 



[0 10 7] 

StfC0^i:lT. *«^£#J;U;£4 o o°c~6 o o o cicl-&i;£ac, i^M 

[0 10 8] 

[fg^^^m] 

J&LhJ: VWbfrte&OlZ. Z.<Dftm<D¥m&V-*?mm*. ±SSpM (Al p Ga 1 

_ p ) q m 1 _ q p*mrfy F*cw7mmm±.®\s— if^ffiit«if©t» 

aInPTO;0 ^Mfcxy^^-TS^^ IIIB^CpMAlGalnP? ^ y KM 

^X«vf>^ft5;i:^<T, pMAlGalnP^y FM(Dj?$ ^ti^tiAi 

^rhz\t.^mmx^x, &%tffim%L&xo)yb(z>®LMzmz-x u-*f 

[0 10 9] 

3©5§B^(D^#^L/-if^*{Cj:tl{i, ®M#SA«cfC;j3^Tp§?GaI 
n?fpm/iy F¥vy7Mtf\&£2ti1?lzm^X^Z<DX% U y ^St^-TSpMA 
lGalnP^y Kjf^x^^>^$tl-5r h^J&<T, P^AlGalnP? ^ >y K*tf>U 

w^ii:^T't§®T% u-v'ft&Mmw&mxcDybvy&i&zwmLx, v 

[0 110] 



tfiltEff 2003-3052035 



#2 002-251322 



[0 111] 

*jfs*i3 r £ SrStHltcplit LT> «»*aA«*<Z>ja#ft«»#aAWtt&»«1? 
[0 112] 

* tc , 3f -V v Zf MV&JkJM T* * -V v zfM ifi x y ^ > ^ 2 ft ^ iitAIlS f C 

[EI®<z>ffi#&l&tE] 

[Bf l ] ##g0J!<Z)^ l *J6^»®^#»i/-lflfi«©»5S*iS&«fl-r45 

[02] Si (C) Klitt<4 £ #»b-1fl6*©»3a*as ! S:ttW"t6BI , C» 

[® 3 ] ±k» i mmmmo^mi* u—^mm^m^^m^ nfc* 

[04 ] ±gBf£ 1 SfcKEa*©*** l/-fSI©«lftAI*A fc± * 
»*aAffi* b & a** ETC * « o 

[m 5 ] _LSBfg i £ft7gfli<z>¥*# u-vmm<z>m&-m%tm&itm*m 

[EI 6] *«W©«2S6«^»©46*#l/-1f««©»a*atS:«W"r* 

[®7] 06 (o \zn<¥m<£i'-vmu<nmmj3mzMWi-2>mT*& 



3 1 



ffi$E# 2003-3052035 



#2002-251322 



[0 9] ±ia^2SI^®(7)^^^--9 i ^«(Z)*i±-*^#ffi5:^'t 0 

o 

[01 2] ±mmi<D¥mftu-?mm<D¥m&m&ftmiz£vxmm 11 

[013] ±SBf§ 1 CD^flc I/— !fK«©««*aA««CD**WriBHT? 

[014] «3fe©«2®^#i/--»f(e«<z)«aH^&*. 

[^#<2H&Ei] 
1 0 0,2 0 0 

10 1,201 T^5*;KI 

1 0 2,2 0 2 jfrftjg 

102B,202B jgt&$c 

1 0 3,2 0 3 »1±?5^FI 

1 0 4,2 0 4 iyf^nH^I 

1 0 5,2 0 5 ±*9? KJf 

1 0 6,2 0 6 K^-V y :/Jf 

106A.206A mitVvM 

1 0 7,2 0 7 ^fy^i 

125,225 =T>#?hJS 

A «2feaA«« 
B 



ffi$E4#2 003-3052035 



#2002-251322 



IMl] 



(A) 




1 



ffi!£#2 003-3052035 



#2002-251322 



[HI 2] 



(A) 





106 A 




2 



&SE# 2003-3052035 



#2002—251322 



[03] 




3 



ffiIE#2 0 0 3 



#2002-251322 




miE#2 003-3052035 



#2 0 0 2 



-251322 



IB 5 3 




o o o 

O 00 CO 
CM r- t- 



o 



o 
o 



o 

CO 



o 

CD 



o 

CM 



ai!a£4$2 003-3052035 



#2 002-251322 




6 



fttE# 2003-3052035 



#2 002 — 251322 




(B) 



206A 



-207 



220 




206A 



(C) 




225 



2 003-3052035 



#2002-251322 



[® 8] 




I l 

I » 

l l 

i * 




8 ffifiE# 2003-3052035 



#2002-251322 



CH9] 




ffl!£#2 003-3052035 



#2002-251322 

[01 0] 




4— -- 
3 — - 
2"~- 



9 



10 M2 0 0 3 -3 0 5 2 0 3 5 



#2002-251322 



[Ml l) 



160 



120 - 



80 



40 



i 
i 



2 2.5 3 4 
EPPT«E(V) 



1 l miE# 2003-3052035 



[012] 
(A) 

A 



x 
i 

H 



#2002-251322 



s >l< 6 >l< 8 



^ Be 



AEa1 AEa2 



Ev 



(B) 



, 8 




? 

I * Ec 

— N 

H 

Ev 



-AEb 



ffiIiE# 2 003-3052035 



[013] 



#2002-251322 



(A) 



132a 1 ? 1 133 




ST 



132 



(B) 

1 ? 6 132 1 ? 5 15 



ffi$E#2 003-3052035 



#2002-251322 

[014] 



33 




ffiSE#2 0 0 3 



-3052035 



#2002-251322 



mm: 

*®±©l/-1f3fem#»®«(Z>««^A««BK:^«anfe»-ft%Jil 0 6 A 
pMGaInP* ra A>K¥-V^jil 0 6 ±0 ±fil»^A«« B Jg<*(Z>«tt 
aA««AtC^S*ifcpa!GaAs^^yyjf i 07^ ±gBl*ffc*&» 1 0 6A± 
fcitfilgBpMGaAs^y^Jgi o 7tC^$tlfepMGaAszr>^^ Jf i 2 5 £ 



1 



m$E#2 0 0 3 - 3 0 



#2002-251322 

IP 

ffi i a a i t i 

[000005049] 
1. X35*MB 1 9 9 0^ 8H290 

ft #T *R**RmW'»0K*?ft^r2 2#2 2-9- 



1 



2003-3052035 

i 



